The protein creatinine index in early morning and random urine specimens was compared with the 24 hour urinary excretion of protein in normal subjects and outpatients with abnormal proteinuria. A protein creatinine index (defined as (mg protein/l divided by creatinine mmol/l) times 10) below 125 in a random specimen excluded abnormal proteinuria, whereas an index of more than 136 indicated the presence of pathological proteinuria. The index for random specimens provided a useful semiquantitative assessment of the 24 hour excretion of protein (mg protein/24 hours), but the index for early morning specimens was less reliable. Errors with Albustix were partly due to intra and inter observer variations in the interpretation of the colour formed when compared with the chart provided.
protein creatinine index in random and early morning urine samples with 24 hour excretion of protein in normal subjects and in outpatients with varying degrees of proteinuria. The aims were to determine if the index would be a useful screening test for proteinuria, and also if it would provide a semiquantitative measurement of the 24 hour excretion of protein.
Dipstick tests are widely used to screen for proteinuria but their unreliability has been frequently documented.4-6 During the study the sensitivity and specificity of Albustix were assessed on the same specimens used for the protein creatinine index. Intra and inter observer variations in the interpretation of Albustix results were evaluated when using urine samples of known protein concentration.
Patients and methods
A total of 10 laboratory staff (group 1) and 81 outpatients were studied. The outpatients were allocated into four groups according to their daily excretion of protein. Group 2 comprised 32 patients who had no renal disease and excreted less than 150 mg protein/day. Group 3 contained 27 patients with renal disease of various types who excreted 150 to 1000 mg protein/day. Group 4 comprised 14 patients with serious renal disease whose daily excretion of protein was 1000-3500 mg. Group 5 comprised eight patients excreting more than 3500 mg protein/day (in the nephrotic range). No patients were in advanced renal failure.
Careful oral and written instructions about the collections were given and the urine samples were collected as follows: on day 1 the early morning specimen was collected, the time noted, and all urine for the next 24 hours was collected. A random specimen was collected separately. The patient was questioned on the completeness of the 24 hour collection, which was rejected if errors were admitted. Collections were also rejected as probably incomplete if total daily excretion of creatinine was less than 20 mg/kg body weight in men or less than 15 mg/kg body weight in women.7 This further check was not used for patients previously classified as considerably obese or wasted.8
Each urine sample was analysed for protein, creatinine, albumin, and pH. Albustix were used according to the manufacturer's instructions, and pH was measured using narrow range indicator strips. Urinary total protein was based on a turbidimetric method using a quarternary ammonium salt,9 and creatinine was measured by alkaline picrate on a sequential multiple analyser computerised autoanalyser.10
The protein creatinine index was calculated as (mg protein/ 1 mmol creatinine/l) x 10. An index below 125 in a random specimen excluded proteinuria and an index above 136 indicated pathological proteinuria.
In a separate study four solutions of differing protein content (A, B, C, D) were prepared by making dilutions of a urine sample of high protein concentration and these were subdivided into four sets of duplicate samples. The protein concentrations were measured quantitatively as above. These eight samples were tested with Albustix by 15 people with normal colour vision (five laboratory staff, three doctors, three office staff, and four nurses). No one knew the concentration of protein to expect or that there were any duplicate samples. Specimens from group 1 (normal subjects) were not used for the Albustix study.
Results
By the criteria described above, 1500 of collections were excluded from the study. Group 1 (10 normal subjects)-The mean (SD) 24 hour excretion of protein was 77 (30) mg. The mean protein creatinine index for random specimens was 62 (29) and for early morning specimens was 50 (29).
Group 2 (patients with daily excretion of less than 150 mg)-The mean 24 hour protein excretion was 83 mg (28). The mean index for random samples was 71 (28) and the mean index for early morning samples was 57 (24).
The upper level of normal for both groups (mean, 2 SD) was 125 in the random specimens and 108 in the early morning specimens. This corresponds to the mean 24 hour protein excretion of 82 mg, with a 2 SD upper limit of 140 mg/day. In both groups the highest index in random specimens was 136 and in early morning specimens 130.
ALL PATIENTS WITH RENAL DISEASE (FIG 1)
In group 3 (daily excretion of protein in the range 150-1000 mg) the mean 24 hour excretion of protein was 437 mg. The mean (SD) index for random specimens was 522 (418) and the mean index for early morning specimens was 318 (231). All patients excreting more than 150 mg protein/day had an index for random specimens of more than 127. Four of the 27 patients in group 3, however, had an index for early morning specimens of less than 108-that is, false negatives. Twenty one of the patients in group 3 had an index of 127-1000 for random specimens and 22 had an index of 108-1000 for early morning specimens. Eleven of the 14 patients in group 4 had an index for random specimens in the range 1000-3500 and nine had an index for early morning specimens in the same range. Seven of the eight patients in group 5 had an index of more than 3500 for random specimens and three had an index for early morning specimens in the same range.
Thus in 780" of all cases the index for random specimens correlated numerically with 24 hour excretion. Indexes for random and early morning specimens showed a correlation of 0-94 with urinary excretion of protein (mg/24 hour). The regression equation relating 24 hour excretion (y) to the protein creatinine index (b) was y=0 967 b+25 ( fig 2) for random specimens and y = 1 366 b + 111 for early morning specimens. (table II) . Conversion: SI to traditional units-Creatinine: 1 mmol/l 11-3 mg/100 ml. The mean index for early morning specimens was lower than that for random specimens at a given protein excretion, presumably because of the reduced protein concentration in overnight urine. The slope factor of the regression equation is higher for the early morning specimens than for random specimens, as is the intercept. The index for early morning specimens therefore provides a less useful semiquantitative measurement of proteinuria.
The index for random specimens is about numerically equal to the protein excretion in mg per 24 hours and this may arise because daily urine creatinine excretion is of the order of 10 mmol/day (1 13 g/day). We believe that the protein creatinine index provides a useful, convenient, and semiquantitative measurement of daily protein excretion and avoids many of the problems of 24 hour collections. In unreliable patients this index used on random specimens may be a better indicator of protein excretion than a 24 hour urine collection.
The relative accuracy of the index in predicting the daily urinary excretion of protein may depend on three factors. Firstly, correction is made for changes in urinary concentration and dilution by relating protein to creatinine. Secondly, in outpatients the sample of urine tested usually represents renal excretion during two to four hours of varied activity. Thirdly, most of the daily urinary excretion of protein of an outpatient takes place during activity not recumbency. '8 We therefore advocate the use of the protein creatinine index on random specimens as a screening test for proteinuria, supplementing dipstick tests where the unreliability of these may be misleading. The index also provides a convenient estimation of daily excretion of protein in patients who may be unable to provide an accurately timed collection.
